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(54) CAPACmVE ELEMENT, AND SEMICONDUCTOR DEVICE AND ITS MANUFACTURING 
METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain the barrier 
property that a lower electrode of a capacitive element has 
and to prevent a capacitor insulating film formed of metal 
oxide of the capacitive element from being reduced. 
SOLUTION: The side of the lower electrode 31 is formed of 
aluminum oxide of about 5 to 100 nm in film thickness, and 
covered with a 1st insulating barrier layer 15 that prevents 
oxygen and hydrogen from being diffused. The top surface 
of the upper electrode 33 and the sides of the upper 
electrode 33, a capacitor insulating film 32, and a buried 
insulating film 16 are made of aluminum oxide of about 5 to 
100 nm in film thickness, and covered with a 2nd insulating 
barrier layer 1 7 which prevents hydrogen from being 
diffused. The 2nd insulating barrier layer 17 is in contact 
with the 1 st insulating barrier layer 1 5 in an area by a lower 
electrode 31. 
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mm i] rm^&t. 

r m&&!& s n -c i* h c t zmt t ? *&a3*F. 

[Ig*3T 3 ] Ma9i&aaKUfttt. BHfcS' »J 3 ^ < s 

[is*3g4 ] mm&m'") rm&. asoiut* <> 
ttlkCMr<»i«Mtt/<vra^. aa<z>tttt«tt< 

SI2 iJ7fl&ft»6tt&MBB*&tr<: 

[15*16] »i2ai®VCf*.»<l»7aii. £fb*£ 
s7>ll~0l* (T » A 1 N) , *-$07.'U*-*£ 

(T i A ! ) . 2ffcflfk?*> (TiSiN) . gfk* 
(TaN) , SffcFi<b*>*^ (TaSi N> , 
*ib*>*^7*S-$A (Ta A 1 N> , $tlf$>5 
jU7**i«JA ( T a A 1 ) ©^fe©(,»rft*l"9«:J: 

J: 0 fttt $ 4r C «, > & C t £ 4*« <t IT * IS* 5 laftO 
*>u ( i r > i-Bfk^'Jt^A < I rO,) tiPhti 

zmmm, -mtn?~*i* cruo, > , s^rs^ 

feBOTftHStiteJU^^-JA (Ru) irjBfk^^-O 
aie£«*tt8ftTi'&c&*M&T«a9M5<cB 

A < A 1 1 O, > % gfk?*>7.'U* <T i A ! 

O) Ej^'Bfk*>£. ^7^*^0.4 ( Ta A ! 0 ) G>*> 

bwrtito 1 -?*strc 6fM&gi 1 £S 

msTamjb(c»a $ ft fc&nai bia»> *=> * *«a» 
nat. 
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f5I2TSSSife*. ^ffc-f VVOJL < I r 02 > , T 
B*6*l%Sa£nfc-t»£>9i» (Ir) ±.ZK(U»J 
VJA ( i rO, > &Mft«8im. "Sfk^^O 
A (RuOj > . ftCTF»*6i|«B*8nfe*^0 
A (Ru) ±Z&ffc^~*^ <RuO, > tfrhUh 

/<ijra*ft&. 

BcMBHifrT*.*^. Kffc7;U5 <Al a O 
s > . Bft**>7Jl>i^*A (T i A ! o> await 
$^*}\>?}\,%^JL (Ta A ! 0> <0^>^0>:Prj.< t 
i> I o*fttraatt'<y7B#BA£ti'Cl»*C&*ft 

WW K U A > f^SiWT ^ h v * t , 
.^^ftfc/afe1?S»aii, 

■BTlNtftVliea > * ^ h 7^ ^±(C«A3 tlfc* 

laig*® 1 - 9 © ^ ^<oc » wa> 1 'i^iEw^s^^ 

ft^ft V -*W«Rtf FM >««*«.«f*C itcj: 

30 l«JS2 h ^ > »*SM5S2*«#Sfi<0±«:aiS»» 
2 G>X«±. 

&Sft*J:5fc;<$-~>^4C£KJ:*i, 8y52SSSl 
40 MSccx^i. 

s*aair&«fc*tc*a<kf*B7©xfi6, 

fMM&cnMtt^ y 7gcr.±u: t ARB(MM>6«r« 
BSCMttM^. tfai2«)iaM«>Jb<ca2<D««lK^ 
50 «:*fl»*B8©XSd. 
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iiBTtfs&tatrj:^. fnaa2®«sB. m2o 
avcawwac 1 i cciBtt®** 

tt&ttttBfl>M&*& 

1 3 J BGB40XBI*. B*Stf*JIW>tt 
ft* IS < m I ©««t < 'J 7/2 fc^S** £Xf9 4; . B% 

s>&8**ift <mi v&rnk; < y 7B * saar axs t & 
Btrc&ttfBt* ftflHtBi l Kga4UD««f*82tttt 

BBT8SMBB*fi&&Bi&^lttt£6niL, 

73*2*, 

B0flB£CT«J: »«c. **0>tttt*l*<» 1 Gttit 
tt/<y7B**»3A'C*»D 1 

■B±tf«M±B&eMB&pcBB&»MB4>N 
bm»bsivc*o. 

aew2<E*8«tt'fy7Btt. ihst*sme*£# 

[IS*3S 1 5 J ff£B&*tt«Ugi*. *X*afe«B 

«T-c«flii«n-c^*ct*««tr*»*ii 4 ice 
[ism^i 6 ] iJiais^ . Bf b*> y a > 

<SiO, > XO*ffcl/tfn> (Si, N« > d>6«t& 
[B#qr i 7 ) mss i ccMttti^ »J 7Bi*. KXo 

St. 

[is*^ 1 8 ) MBmitt" y 7B« % bb&cmcx 

<' $ 2 < V 7B & » 6 6 6ff BM43& C t * 

^>7ib^^A (T i A1N> , ?£>7;US 
<T i A ! > . 3Hfc8{b?*> (T i S ! N> . Sfb£ 
>** <TaN> , &fUKt*>** (TaSi N> . 
«ffc*>£.<U7**^OA ( T a A 1 N> . <5tlf*>5 
;U7*$~9Xt (Ta A 1 > 4>9fctH>rtl*»l-?iCj: 
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0. XttCft6«D9fc©*tt<*fc2^**tofiBBK 

[B#B2C>] NS*2®«8tt'<'Jrai*. ^Bft 
A (I rOi > . TB*6«%Bllft3ftfc4 « 
A ( i r ) <L~Bfb4 L^$i* ( I rOj ) 
ttftftBB. ZBIftA^i«>A <RuO, > , StfJ'TS 
^fcM&BJSSrifcJUT-^A (R U ) £"Bfb*^ 

io x<acn^o^*>«!>^<i42^«:aca 

£i3*3p2 1 ) RGB 1 CHMtffc" L>7S»tfai2G> 
«Htt"iJT«*, Bffc7*S~$A (A !, 0, > , 
Bfb**>7*Si£A ( T I A I 0 ) XteSHfc£>£ 
jU7**^$* < T a A 1 0) *&Qt«C£*ttB£* 

[ig*3g2 2 ] rarafii, 

BlSTflKS® MB *«» «&i&^MWl ± *B * t 
fHZTBSSi*. sfb**>7.'U$^2* <Ti A I 
N) . **>7^UCA (T i A 1 ) , BftSft** 
XTiSiN), *ffc»*A (TaN) % gfksi(k 
^>^.'U (Ta S i N) . gffc*>**7JH*~*A 
(TaA I N) . #X> J >l>$>\,?}ll~0JU (T a A 

*ft< 4 1 2 -7€dCrtWHic J: 9 W«SnfcV«tl'< 
30 «7B***. 

BiaT»6SfiD«ffl«> ^ < i iffimit^ y r 
S^Hffii^T^J:^^. Blfb7iUS£9A (Ah O 
, > . mi**^?>\>i-^JU { T i A I O) KCJWt 
^>5r.'U7.'U5i^^ (TaA ! O) Ofe<0:l-^< i 

4 1 i (omm^) rmtmBAtixm , 

BB±IMM±B&C]«IBB9(CBiaM|HlBce)M 
M^S^J:^<C. B(b7^5^->A (A I i O, ) . B 
fb?^>T^^^^ <T i A I O) ao»fc»*JU 
7kl~!>JU (TaA ! 0> 0)')*<Q:l>tt< thl^Z 
40 ^S2CMfi»14^y7B^.«$ti'CfeO, 

@riai92 «E>mitt^< y r BSTms^si 9 

ccMK»lOiaBlt^y7Bi*0 , CO*C4*«Bi 
Bfttf K u ^ >B«*WT* 1^ v >Z>*$ t , 

50 n^n>^>7h^^i. 
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SBttm 1 4 -2 2«>}*>ew«rn* 1 4TtCGfe®$B 
tl*tl V -*»«Rtf Kb ^ <t*C J: 

meBra«i*BK, rev-*B*xttBEKi/<<:/st 

3©Xgt, 

meBn«BB®±cc. ®m&vm<vtmm<m& 

»5©Z«±. 

iiBiniwao±icgiBTtniM±iBScmB*B 

6<DZ*§£, 

BEM||tt'«J 7B0±Kf|l 1 4>««B*«Jftlr*:B. 
1 <£ffi»!8 5C>W14; < 'J r Btt « 1/ tlBTiN 

s*amr&j:5ccTaft"r*»7©xs4, 
iMM&PiMtt" !> raceme, *BBfMM»6*6 

«MW*B8<DZS±. 

maTSSSfcStrJ:^. m2B2o«£|g. SS2C!> 

sri2±»ss. «s»«watyai&*tt»a*Kc^ ja 
^>bJj!2B i coffiMi^u 7B±maT»«§©B;*r» 
**Oitft«:M<&2©WjMt^ , i7Ja* 
»&*&mi O0Z«±*«*ri*4C±««M-4 

[B*V2 5 J flH» 1 GffitfkGtelt. *3R<rft<rSB 

stKmr&c tz&ntrzsmw 2 4 csa*®** 

[I3*3g2 6j m»90Z«tt. BBB14MMUI 

<d^^-^>^od»u:, nK»i<DttaitiMij7ii€cj« 

^Xfi&Stf C t*titt6T«tt*B 2 4 CCBflUPFW 
«attttBfl>B&*&. 

[I3*3g2 7) WBM4(DXmt. KX&CX*SG>tt 
ft*0KBl©*Stt><'J7B*«*r*ZSfc. 



(4) £182003 -8 677 i 

5 

atrC ± *ttft£?6tt*Q|2 4 «* 2 6 ccaa«M>4U» 

[|g>}SSf2 8) *5(*g«<D±tC^5£$n, V-A* 
Wfttf K U ^>^^WT-SM 1 O h v >i>* Zt, 

K ».« 2 n%BHft»B i , 

bbbbbium:. mas \o>y?i>va *mhs v - 
BI*'<y7B*fttfT«Bfi±, 

4C &&fttt£?*4£«f*Ktt»B. 

[ig*3g2 9 j ? »c*i»-c, maJbttss 

C-SC i «r^a<L^4iS*TS2 8 CCl24M>¥W(*etttt 
S. 

It. fi5iST«SS*r/r&31*, »2<5K9>S>^*«!>y 
30 ^XBWl»Kb^>«tt&tm$nfcB2CE>3>^» 

#m 2 8 (CG«UD«lMettttB. 

«S^KU^>»«*Wr^!0>h^>^A»i, 
»te**#S«©±tcma» 1 (D h ^ > l> A * B ^ J: 
^(CSAdnftiBBtUtBi. 

KUUfiRStlfeJII 1 ©a > ^ ^ h 7 ^ ^i, 

40 f9fS2Bffiaifiia«i©±tcmas 1 02 > ^ ^ h y ? ?t s 

Btt^ < "J 7S £ SbTBBB i , 

me«BfBBB«)±(cea«n. »©T««B*6ii 
50 ni8tir»Q. 
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a t m i/ r c c t t? h^mtmvms. 

CeS*3S3 2) WSawittMyrJBtt, Mft?*>7 
JlS-^A (T i A ! N) . ***>7fr\~f)L (T i 
Al > , Sffcefk**> (Ti S iN), *ffciO*A 

<Ta N> , SftiiftSO** <Ta S i N) . £ffc* 
>£^7\'U$-*A (Ta A I N> . RDf^>>*TA 
{ T a A ! ) O^*><0l*rtl^l-^tC«fcD % X 

lie * *e>g>^ < t h 2 "x-ftanuK * o v 
as tvct'4c T4$#*rii 3 1 t£a&<o£m 

[13*^3 3 ] mam i c«tttt/< >jTjax»in2a> 
WHt^yrnat, BHfcr**.*** <a ■ , o, > , 
BMfc^VT^S-^ <T i A ! 0) &&mt*>* 
){,7)IZ~0U <T a A 1 0> Q> J 5%<D$>tt<£i>\*? 

[B#*3 4 J mia^f 1 V71K. «ftt/ 

3 l (ceitc^vtKttltB. 
[I5*3P3 5 J ^£#g«±K*'- hfl|ff*flMU#fc 

nen y - xiitaso' k w > mie »«w 4cttcj: 

2 OX«£. 

3©X«±. 
AXt»4»50>XB&. 

H*H* J: Vc**a>iro«ft<* 1 ®tttttt'< i»?s 

ne* i «MB»tt^y ra©±ic» i ©$6»e*jfrai' 
&«. mi (otmBs&m \ onutt^ u ra«tfu 

rHBWSOT»aS*Bffl'f6J:9«:**|kT*»7 

aaiUfciis»»©T«*a**wttfkofeffl8w i 



(5> 4$H2 0 0 3 -8 6 7 7 1 

Btfctt* 6 « H 2 *S 8 G>XH t . 

snas! 2 atuiM4>±<cg 2 a>««i *«.iw 4 * 9 «d 

Xfl£, 

*>k. gK»24HHKa. «2«M«Mswicnatt 
* 5 icw&mz amB»6±mfitsiiib. mam 

0 S 1 Q> b 5 > 1>A *&lf S2 (0 h 7 *> t itwtr 
20 *^1<0X!94:. 

151235 i Oh 7 RCW2 O h 9 > ^ ^ ^ ^tf 
liTi2^#SK©±u:jSHa^*^fiE-r^2(Z>Xg 
t. 

mBwn««Hi»: % nrani«>F^>t>A«fitfiii2o 

11/ < »JTJi*a«B 1 <0««S^fi£T4»4©Xg 
30 t. 

OXfli, 

Bii2iiB«tW®±(cinattftoT0m 

mas 1 cExuttt^oj ra©±tcM 1 (ommmmo 

rMB««>Tai^*Biar 4 J: ^ (CTJflfk-f *»7 

Stti LfeH^«»(DTa5*fi€r^iO¥fflfkO&i?ffiSF 1 

Hi b*W> 6 «r 4 9 2 4>(UM«r £/j*r 4S 8 ©Xfl £ , 

-C. B9SBSI2©IBIB(C^4li^l2«>3>5r^l k 7 r 
7 ^ff«t$n%T«SB©±flW9«^r4*9Q 
Xfic!:, 

50 CrS2.«2m6«M^>±SVKre»2©n > ^ ^ h ^ ar 
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1 O0DXS4. 

liiia ? * £ 5 ^ J: ^ K ffiSS 2 <£ig^II/»*> ±»S 

iw^e»«ai&«i8iiM««iitr«ai 10x11 

t. 

4e&af&fUg£Rl<. AoHB«lCDWIttMV7JI4 

a. Buia^«f*5fitcij^ mil*/- hssomwfic* 

♦i h7>^**£^i^*SlG>Xfi<!:, 

His h v >v* **atMK#mtm*to±u:m!Hm 
ireeHiumsra i v. ) 7««c , mk v - 

» * h * 9 y * BflW 4 OXS £ . 

HT££ 1 ©»»ti>< y 7BCD±tC 1 *JR«)«*t«:Hl<« 

«tt;<y 7Ji*stfir i ©«@eft^«E^*sr5©xs 

4. 

me* i «wwM*fire:3:>* * v ?v ytwxmcMk 
gn2tM^TMtnM>±«scrBi&w i ©witt^y 7 

Hies 2 0ite»ss<o±tc^ 2 g>£s§s * sjAr « .« 9 0 
xfii, 

^k. n£a2®«s& ^2a>^»«saa r ^i«:'*ia 

X *> 2 CSStt)* fc±«Sfi U . BifS23 



C5) £832 003-86 7 7 ! 

10 

»2©»tMt^ , J7H«:«« , S'*Sl 1«>XS&*«* 
[tt#*3 8 ] **#SfchiC*'- hSStiftftUfc 

gjia^ 10^ >i>a *&oa 2 s> h 9 * *str 

10 |1ffi4^#««©±u:Sia86j^^fiW'4^2©X8 
4. 

y7»*«j«r**3<i>xe±, 

•tt^ <y 7S*str» i a««tt*Vdr*a&G>x& 
20 <h. 

y 7Bfl>±w:ffli2a 1 WW*>&K»(&T»S«*« 
.»gT-5M6^XfI<b, 

HlstHR€[>T»«S0[)±«StrBnSil l (DWHl^U 7 

tMM«:««tr«»8«!>Xe4. 
Xff«L, 

t&mntcrm&<»±icm2o>®nm*:tfM?i>m 

1 0©Xg4. 

»ss5o'M 1 ©jfefjai^^-^ > ^-r^> cue**, 
ascMajwi^'JrflitJBBWftai 2a>xs^^^ 
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mm3 9 j nsM \ ooz»*. mmm i ccmm 
[13*^4 o j UTiEm i i ©is*. UTissr 1 eott 

M0'<»~^>?«UC. BEBl©«»tiJ<'J7B(i: 
ft 5 X*a&St?C t «4M£f «III*IR3 6 Xtt 3 8 K 

lo oo i ] 

m£B&crcett£*&Kn*-*. 

1 0 0 0 2 ] 

[fMtOttff] JW, BTMCfetfft^l^JMSlIM) 

bicba-cl**. 

[0003] CtiCCftl*. PIAB^t^JRAMK 

[ 0 0 0 4 ] <* tt*«a*ft^l£BffSE*Cflo* 
£ft S * i&»R0tt»tl] 0 Aft* pttftTWitt RAM 

BMRcfct'-c. SttdS^^br^ HBtoUMB** 
£ * * sw> >• * 'j -b ) u ^ v » 6 n * J: 5 cc ft -7 ■ c * x i * 

[ 0 0 0 5 ] «T, fl^40f9M2ttltKCC^i^HB 
^•ffil/ft^KKr&. 

[0006] Bl5tttiM¥l 1-8 35 54£ffiKB 
[ 0 0 0 7 ] ■ 1 5 ic5«\M ffi*0>*«f*iatftS 

sa. i o i «».«snfc v- a Kb -f >* 

i 0 2 <t , ¥®<*StS l 0 i o>* + 
Fttusi 0 3«/r^r»asnfcy-i-ssi 04 ± 

4*H»EMi oe*Basn. ttBimttBi oetc 
1*. v-x ku -r >«« 1 0 2 m»rft^*&«SM4 



(?) £832 0 03-8 67 7 1 

12 

[0008] snntuii 06±cc<*. aitfja* 

(S ijN,) ^6fti«»tt*StM»J 7® I 0 8^ 
8 *VC*fl , 3>* > h ^7 * ! 0 7 GLhBBfctt&ffc 
(T iN>*6ft&B«li*£'<Urfll 09* 

[0009] te«**3;<'JTJ3 1 0 8±«ctt. 
*£;<»J7J31 0 9i*B<*n*J:$«:, owt-f ys> 
-5 A ( I rO, > XltZKIbUf^A {RuO, )* 
MTBBSl lOMHCSnri'A. 

io [ o o i o ] «a«**j&< 'j r a i o 8±<*>Ts&sfc i 

I0B±fl>We«. Mfci"ja> <S iO, ). Mfk^ 
UaXShN,) X««fk*fc*/'J:a> <S i ON> 

^6ft*aii*»t»e i i i#«*snri**. 

[0011] TftS& 1 1 O&dtrSi&atUiB 1 1 1 
±Ki* % ^^>B^JUa>« < P b < Z r . T i > O 
. ) . Xt*$>*JtB*ho>*$/^A-*A (SrB 
i» Ta, O, >«0^Btt^fe&£gjHMBl 1 

2tfi»;sn. assess i 1 2<£±*ctt, ziiefk^ 

4t>*»AXtt=BIkiU7'^ l 9^<:d<y±B<Sl 1 3^ 
20 M3n^„ ±SCSgl 1 3±te« % «lk^'J3 
>«»6ft«»BlfcfcX^V7Bl 1 4&1&mt\Xl> 
*>. 

[0 0 12] 

[ftB^JBftUA^&fiBB] l/*l/ft*6. B8B« 

[ 0 0 1 3 ] m 1 cc. T^«S 1 1 0 BK(C 
OA^^ft*««UBfkB% ttWK:ftfitr6*Xtc 

30 J: DB^dntr^oBK^itr^^vrtt^kr^^ 

[0 0 14] SS$fci*IMl 1 2^r^T^^ 

[ o o 1 5 ] * r > | j7tt«r»r«TmfiMi 

ig*^ig7c^n^M 1 <OHBtc^*-cH 16 ( a ) SO' 
B 1 6 ( b > ««Bi/ft« E 6HBr«. 
[00 16] @1 6 <a>K^J:$K, ^Blk-TW 
40 0J*X\tzmt*>T-QktetFFWt& 1 1 0 

tc. Ef4^C^^^^7> (S i H, > xar>^ 
^7 (NH. ) fr^mSZAGkJt^X'iX. -Wt 
\U 9 i>0jL?AZZ&it*?~ <? JL&G&tc&jcStlX 

u$>) 0 co&K&fcit. m&7m*to\ 1 lACC'.^H 

[ 0 0 17] tC^, TSP^S 1 1 1 ccfett*BR£ 

*fc«r*ate^y rtt»*fku, b 1 6 < i> > <csw 

50 j:9«c % TSBfil 1 0©±*cBj«snfc?6»«l*Xtt 
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5 (re- 8 o iyc&SLo>mmT~-mtc* mzmm 
Hi \2i»htiLii$iri*>®&<<*>&T®mfri io<d 
rt n« =3 > 9 1 h 7 r ? 9 1 o 7 1 omtc * -rtuw & 

C tic J: « t s > * * h S^^KT^^o^Itt^^ 
&£"T4 0 

[o 018] awe, asr«f*x^»R«f^6tt^fi 

l o oi9] *r«^«f*iattaggi*. a 1 5 xaa 1 

tcs^^tc. ^$47 w#tciea£nt:<,>4o c 
OTWttcceBSftfcftBXT^&tuttti 12 

I*. HH&OfccfcSfc, 7MB(tXliaBS<tcc,J:D1tjft 
T*«*tcl*6BBBIM»«:ffl^*c:d:W^. Sot, 

4C £1*, *BB^T^«»fc»Btt*J&< i»rs 
1 0 8 £±£fcBttfcftfttt*X'<>J 7E 1 1 4 <LS>* 
T?«^F5j«t?A4. Bl?Kn»M:9K, ¥ 

[0 02 0] fcC4T\ *SB2 0 0 1 -2 37 3 93*1 
StttCt*, i£Sf*gattggK:fct*4 1 ooSSBT** 

ssttssi*. tt»(&sas^?^T**£><»J7iscc 

J:9*£fcB5Ci#T>#£tffttt. «S3RW»tt© 
[ 0 0 2 1] * fc, ftB¥ 11-12 8 8 8 1 *i£SRK 

L/. ±bbbi ioK«E*artnf *te«w)3>jr^ h 
<Lt-4<t. ±bssi io*b***j< 

•J 7181 1 iex??>?L&»ntf«6&l'. C4>£ 
*. *S'<y7Bl 1 i«Hav4x 9 f->jr«t?<r^ 
4 . «H 2 0 0 1 - 4 4 3 7 6 *Ctt. ■□flUCtfft * 
h <07 ? t» ?$L£fttCft£?4;fc3»*> 

tt. BBOJiHn&eM*--:'?. BB«>**ff*icj: 

[0022] c^^tc. vMuL&&#mmd&aat 



m WB2003-8B77 1 

14 

tf > * y Hs JU7 H "J 7SK cfc 0 tE^KS^ C 

[0023] BBSBlMDHBtJBftl/ . S3 

S?K*»4T&SS®K&'< "J 7tt*BlfrC» 4J: * 
CCT4C 4 ££ 1 OEftt U so*?a>ftBB<fcfli* 
64 4£fitt»B*fi7c3 tt4 C 4 fcRlhr* 4 <*: ^ K 

?4c**B2<C'S«£t/. s&ictf. **y**7u 

-f* l^fcLkO^D ? ^tfT'B^SCCfe, «BXT- 

lo ©B«±r4. 

[0024] 

[BBfrj&%r4fc&0>?&] aeBioBneBnxr 

tfcft, SJ«*ec*tt4T*B»HMH* 
RBRCMc^ttttftHK W 1 0WW4'< y 7Bt?B J > 
t&A&l/. *fc. R^2«§n&a^4ft:ti>. £3 
WWC * W 4«He»B©BB«r*«CC)ljaR*|» < St 2 
7®V1g.'>mf&tL,. B3CSftft 
iif&T4 fctf>. *3R©*t»! £1* < MUM*/ <y 7B(CJ: -? 

r. «flS**>*y-b*7u^tca*n4!o«jb© 

[ 0 0 2 5 3 JUtftfC. *RWCC«4* 1 OSSS^ 

aB±tc©«Stife±B*B4, T»««a>BB*ffl«> 
4Si^«»)iS<L^<§x.. T*^S«. BXOttlMrlfr 
<«Btt^y7B<:d». TBBSCBBO^^iMK 
fctB«tt^tf7B©BB4*M'4J:9CC % ABCttK 
*tt<«Mt;<tf7BaWB*8nri>*, 
[00261 91 (^sa^^tc J: 46 . TBBfi^MB 
30 «>^t>^<&^«Stt^V7JSOfMB4tft'4J: i > 

cc . *3&a>ftS* ^te < sfe»tt.» < y 7B3»wa $ n*c t> 4 

fc«>. TB«fi«>BB4B«4Bj^MNIIaMMv(C 
|ttT4*^TaWS^©ttlW i T«Wft©«iStC* 

«snfc»»l4-'<y7B«:j:-7t:»±5n4 0 «cc# 

S. T«^fi^«g.ef 4BlMMMK«tt<4Mtt^y7 
BdiffliL l<ABK(UM^6 ft &mt& 4», < "J 7 

B©*»«CJ:4a7c«M-C*4fc«). tt«Btt^y7 
H*BK«C*rt'4My7tt«:««« , 4C4a»'C»4. 

[ 0 0 2 7 3 B i osas^tcfec^c . Bj&»»aiB^ 
40 *B*StoSHOTTrart3ftri*4C taW* Ll^o 

[ o o 2 8 ] m i wses^fcuc . aj&iMftBB^ 

B<k5/y 2 x s i O, ) SUflkfb^ JaXSij N 
[ 0 0 2 9 3 B 1 4>gB&?CCfel''C. «6tttt/< 'J7H 

[o 030 ] b logauHHcfc^c. «@ti^»J7ja 

y>V BXSV*BCE)lWenCBl«}BBtt^V7B£ 
«©ttfc«:B(l<a2«>BBttMy7B4*6tt4»B 

so [003 1 1 C oC'^tc. B 1 «>»BttM y 7B*. B 
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\l? Z>7b*~QJU (T i A I N) . *£>7**~ 
$A<TiAl>, Bfb£<k?»:/<TiSiN>, M 
{k*>*.'U (TaN) , Bftftffc*>5ul (TaS i 
N> . S|t$O**7n>5-0<A (TaA ! N) . SO' 
*>*)IT)1*;.QJU (TaA ! ) CQSfcQ^TfvM 

bbkj: o»«3nr^*c taw* u*. 

[ 0 0 3 2]$ fc, C *2 'J Til 

ZBfU'J^A { I r0 2 > . TBA>&B*#« 
snuy^A ( ! r ) £-atu < I rO 

, > £*>*E>**gEg, -fflt&?-+JU {RuO 
<> 2 <?*StrBR|Rcc J: 0 UiM C»* C tmiA U 

[003 3] si©«a»^tc45c*-c. tfrtm^vra 
$~*JU (T i A ! o> &jt«ffc*>*.a,r.'U*~0A 

(T a A ! 0> <D*> fefl!H»rn* 1 -3*£tfC<!::W»* 
[ 0 0 3 4] *^£ff&*24>«B&?li, BBB \ 

st***. rawstt. zmtoivw* <i r02 
) , rma^mm^ntcA vjojl < i r > t- 

il^^JU <Ru) tZ»ftJU^-^A (RuOi > t 

iph?*h&m&<o^*<to*?ftip\^vz£*u saatcn 

(A!i 0. ) , Kfk**>7*$r.9A (T i 

a i o> SLvrnks^ztinii^A (TaA io> 
<ob *><&4>fc < <L M ^eBtrtttttt*" « rB#»AS 

1 0 0 3 5 ] SSOSSISi^J:*^. -EfU 

C>«MtMU7iK>MiB&tt i r«J:9«: v Bft7*$~ 
OA. B{t^i?>r^^^^ASOWk^>^^7^A 
^9A4>4*«>4>&< lo*aMBgM£'<y7B# 

ttBtt.'f^BKj^rttitsn*. ««<i 
u 7a«BS^*ff 7tt<rSMt > 6c d^-ca 



(9> ^2 003-8 67 7 1 

16 

[ 0 0 3 6] *£93K<$** 1 0i£3f*gattgg®Sl£ 

y y ^±KHaasnfc*^WK:«&W l 3U*»2©£S 
10 [00371 *1 ©««f*i2ttttSK £ , *ftW*C 

<V«ttMU 7Btfmi*£ffB(t#a4>&&&ttdC 
I*. VMi'dJ 7a©**^J:4iB7C«Ajh"C*4fc 
«>. «B£?e4*ti 0>#f k fcttik? * C £ MX- Zo 
1 0 0 3 8] *»fitcff 4* 1 O^ftttt&BOllB 

^si*, B>riB.9ia>iin«:ii.ai^ 

^2©XS£. ara»»SS^, V-^IWRttFU-O 

•tt-'oj ra«acr» i ©»«a&««r*a4©xs 

30 ±«CS! 1 fl»*B*>^T»«S«:©«r ©Xg 

9(e«M)Mft«ik<Miitt^ | j rat»w* »e<?> 

Xff£, 'J 7JS©±tC^ 1 ©$6i(*®«:SJs£Ofe 

tm 2 <0ffii»«llcc«±tc^ 2 4^8© 
Xfl£, T**fi«r«tr«fc^cc, 02©^^JI. 3?2<P 

I/. *2<D«»M^^g586»||*, s Bfi£U, Ml«-J»a 
S9©IBttBAn*&, 

[00391 *1 o*m»utm&o$mi>mcxi> 

50 MiJ7a<r»«f*. «3to-C, TBBfi«&^Bi&^ 
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[00401 *1 4>4UMtBH3aroM&*t&*i* 

[004 1 1 *1 0*«f*KBMaK)S6t**tt:^^ 

"J 7B*r«.*T*X«± tfttTC U 
[0042] *^Kft**3fl!>SB**M:, BBSS 2 

*BBfi^6a«4HmaB&. «s$eae±^©.« 
rwsmt. B^ex**©*afc*B<« 

*B14>< U 7 m<Otm t 8?£ J: 9 K . ASOftUtttt 
1 CMUtt^< y 7B#Rl«8 4TCfc*J , ±S|i*SO 
±fiKexMB3&K&B«tttt4>Mfi «a 9 J: * £ . * 

S»l»*l»<*2flH6lltt^"J 7BjWBj*SIvC* 
♦J. B24X&«tt'<y7Bi*. TSSBfca^tftccgf 

1 CC-8fet*t*-' < 'J 7B ± * 0 'CC * & . 

[ 0 0 4 3] *3<9$Bi!H 1 ccj:&&. ttRHHfctt^6 
^^S^B^ffl^S^Jfc^^F^ <^2 ©feHM* 
'<y7BKJ:9Bfenrfr>*fc». MflSccgt*** 

n*ci#«fir>, *©±. 4*©itB«»<'»2©«i 

mt»uxi'*i&b % 2o>feffl±>'< y 7B£ 0 s 
tt?*BB& < B*>ft * ©T\ J: 
6£7C*Mik-C#*. *©IS*, »*©«aM»»tt4W 

[ 0 0 4 4] BdOSaS-fCCfcl'-C. fiiUMBBB* 

[o 045 ] *3«>ga«?tc«si*'c. ffii&^ttwn^ 

W^axSiOi ) XI4Slfcftfa> (S i. N 

[ o 0 4 6] mzv&Bm+ictH'X. m i omsk" 

U 7 B#BX©ttft * < C 6 S O t \, 
[0 04 7] ^©SBSH^fcUC. <J7B 
^Jia'*S<^4t»€»<Sri©«@ft^'J7Si; 
BSOttlMrM <B2 « rmtiPtytl -SIS® 

[ 0 0 4 8 ] C ©»£(C. * 1 (W?«14miJ 7»#, a 
fk?*>7^2~0A <TiA I N> . **>7**- 
^(TiAD, Mfkgft^> (T i S i K> , M 
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lfcJO*Jl (TaN) , 2<kllffc*>*^ (TaS t 
N> . &ffc*>*^7.»l>5-0i* (TaA ! N> . SO' 
$>*,'U7^*^$A (TaA ! > ©$MH*r*Ufcl 
Xi*cn^CD^*><0>V<<l:62^gtrfS 

[0 04 9] *fc, C<D«^td, S2 ©*«»;< 'J7B 
* XHffc^y^A (IrO, > . TB*MKXBA 

y < i r> taiwj^A dro 

, > <ta>&fr*gSH xBffcA*-'** <RuO 
*xB(fcA*-*A {RuO, > £*6fc6BBB4>9 

fr«H»rnft» i otcj: o . xticftfco <t 

[ 0 0 5 0 ] * SOSffiR^fCfcl'-C . ^ 1 OMSK" 
U 7 B&O'U 2 ©«Utf&> < y 7B#. Bffc7 A 

(A 1 * O a > . Kfk**>7.'U*x*^ < T i A I 
O) XttBffc*0*Jl>7A5.=.$A (TaA ! O) 1P*> 

20 [ 0 0 5 1 ] *^CCff«*40&Bft?S*. HBB2 
OSn«it!iKU. T»Wt. TBBB±tt«*Snfe 

&SKft^6 & &sbmkb <t , «natta±(ceja 

!A1N> % ^^>7^2^-?A <TiA!> . ^fkS 
ffc^5?> (Ti S i N> . Sfk^>^^ (TaN) , « 
[taft*>** (TaSi N> , Sfk5f>^^7*a- 
•5^ (TaA 1 N) , SCJ c ^>^.'l'7^^^0A (Ta 
A 1 ) co^^O^rtia^l occj:«j. Xttcn*©^* 

tt^'^Boafiittf^Jr^cc, mn?m~*ju 

<A 1, O. > . Hfk**>7,'U£~^ (T i A ! 
O) S;OKfk^>4?^7^5^^A (TaA ! 0) V>*> 
*<D:l>tt <tt>\ o££t?* 1 CMBMttM U 7B3WB.« 

C#)S-5:Ji^^^tc:, eib7.'U^^^A (A ! , 0 
j > . gHk**>7,'i>S~*7A (T i A I O) KUWfc 
^? > tul? )l ^ -^A (TaA ! O) ©f>*©jWl< <b 
40 ^> 1 o^r^O* 2 < y 7S^fB.« $ 4TC 4a 0 , 

»2CM«Mi^y7B«. TttSSiB^^^:*!© 
««ttMy7Bi»ori»* 0 
[ 0 0 5 2 ] *4<Dga£*K:J:6£. T«§8i£> * 

M«C««HM^y7BCd». Sfc9Blt^y7B©BI 
ffik*. 7iUai->AOHfk«, *^>i7.«l/^^^A<t 
©RibkXit 5r > ^ 'U<h7^ = ^ * A&©B|fctt»6tr 

1 ©lfe»tl^ 'J 7B 4B-©WI*»© 9 ^<^> 1 ^*6<r 

so **2<w«»tt^y7B^. ±*«ff©±aacH«ffl, 
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o>v. sk®n£+o&m££*&tt®±vzz. -eo 
I o 053] *^{c»&m2o^tt&vt&m&* 4 

4U»tf»K©±K: 
h »<E>v-XMttXli K u 4 >4Sigi*5Wtc 

[ 0 0 5 4 ] * 2<D*«f*£tSSSK £ % *^cc 

MOV, Jr*SSft»ih-C#*. 
[ 0 0 5 5 ] CCtf * 35 2 <D^$f^Stfc£® CC*1j1 

#§«tcfc f m<Dfftr<c«ft*ny - x«« 

t 3 a>xa&. mnmM 

(Otic ( BXStf,icXa>tttt«l.4 < ««tt ^ u 7 B££ 
1 MMH«Mtr *S4 ©Xfii, IT 1 ®*«a 

**Tflmtx^6i^G>xg&. ssffliieaii8<D± 

fCTAMHEC»±B&CX!HB £H ^ J: 5 e^*S(Di£8*«A 
CIMItt'fVrireVllirtaeoXBi. NUItt't'J 

StftttM' < 'J 7JS K j* U -CT«S« £Sffi? &cfc^tc 

TCfti/flc* i <Dmtmvzmmz>'< vmafcee, & 
aKft«»^#=>^^2<Dteaei, as2<we»sto± 



U) £182003-8 67 7 1 

20 

2®VStt»6±IMSe]iHtu 924>tt«Ha>&* 

e«>4ei&»tttut«eat > 6fidcDX«i. jms 

ft. «StfitlMKCXfij^ttlM«Bc^ fi^Wlwa 

M±tc % JrSPSft, SSttftM. RcrFtf««««B 

»$F*<^2©«3*&M i J7Ja«r^fi£T4fc«>. «SX 
£ C <L SrttitT 4 C t ifiV * 

t o o 5 7 3 mzo^mzim&vmis&iztoi* 

20 eU>. 

[ 0 0 5 8]* 2<0^ms&M&<CM&ismz tel ' 
•C. * 90X11*!, »i^Mttlk^^-->^« 
tC. * 1 0)«8W4^ U 7S^»l/T* 1 CDffi»Bil^- 

^. 

[ o o 6 o ] &2o^m^^Uvkismctei> 

V. m40>xm$K B£JkVtt0ttilti<9l<&* 

[0 06 ! ] *Smcc#«l|l3a>4£«(l£ttffiBa, w 

iM8nfcJIHIMUI& ■ WBWWlft:. m\<Dby> 
50 (6ttaM>±(C*l<Oa>5r^^y9^@mW:ttfild 
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?1 

&ti/c±«S&^&ft ^ > * y fc*7 <f 

[0062] * 3©^f*g2tte8B£ i % **o>lt 
B*M<«SI*;<y7H*atrT**S±. 10 

J: *K . *£4^*lfr<afftt'< y 
1 0 0 6 3] id 3fl)^f*l2tt&a® ? 

[0064] c©J: J >cc'T«t 1 SBST*^ ? » C 
£ ttftf* ' < L» 7/2 CC J: -CHfen* o c <> , 

(MH4'<y 7**BBPf &C£&< . 1IHHKWI2 

^***il0T«E«PSrS' 
&fc& t SS*-M«6iite;<y 7EKMT*H05KXE 

t\ *SKWBtt<w6f b *ttibr set 0*1?* 
[ 0 0 6 5 ] m 3«!)*»J*B2tt«a©^P * 

a * © v - A^u&xti visA >imt mt * nfcss 2 © 

Oi% 

[0066] CCOmtCTZt. 7u**ftOl~W>® 

aswssifiaafcTWtt&awt^raptt**.* 
{ 0 0 6 7] ^^u:^94<o^9imms^ m 

- A Wtt&CX K O A >** t W* 4* 1 © h 5 > S> ^ * 

sa«nfcBN«aa&. BBuean^* ai©h?> 

n* £ 0 CCf^^n, *£©ttft*n <*WMl>< 'J 7S 

4M»6«r6aflMlta&. Sfiij&ftKocitc^ggsn, 



4H92003-8677 1 
22 

fcD. »2MBIMi^y7IRttl^ra7»XBtMK 

? p oms ic *$ i 9i i < y 7 v t ft o 

[0 06 6] *4©*«(*g2tt^a^<*:*i, 8512^3 

»<!Hi ©tMtt^y 7B**«sn'ci**fl:». 
[ o 0 6 9] a!4©*«i*S2Bata<c^i*r, ««tiM 

•J7W*, Sik^^>7^5^^A < T i A I N > > * 
*>7A^^A (T i A 1 > , M(bFifk*4?> (T i 
SiN> , mte>*& (TaN) . gffcSHtJO** 
(TaS i N) . *ft^>>. | U7.'U5 (TaA ! 

N) . *-'U7.'l' 2 (TaA ! > ©9fcG> 

i*rn*io«:j:*j, x^cn^<D^*s^v<i^>2 

[ 0 0 7 0 ] W4©**#tttfflrcM*T, * 1 ©56 

att^y 7ss:^2©jfe»te^ y ra^, wk7A ^ 

<A !, 0. ) , mk*$>7>\>*~0U (T » 
A 1 0> &VWit$>*A'7}\,$~*l> ( TaA 10) 

[0 07 ! ] S4C[>^»f*82tt^a^idC-r, Sl©» 

«tt^y7S^aft;2/y=i> (s h n, > «4*c 

30 &#l¥«0(% 

[ 0 0 7 2] *»H(Cff «*3 ©#«t*^tSSg©»2 
4UIH»lt1EJ:CCfr'-h«SftllMtOM:fR. 

v>±ic, W&foV*St<!M$k&fB< r*«tt'<y 7«:^tP 

40 a i cD»aa««i(t<'&a4©iBt . a i ©««a« 

&aiM>Taaa*ajii a r«a5fi>xa&, anwia 
©±(caa©Toas©±BsexflB 9 j: * «:*« 
a4ta«nsr<a 1 ©«ttt-'<y 7S^$.«^^6©x 
at. ai©a«ttMy7a©±u:ai©«»atsj8 
orca, tta 1 cMfiaasstoa 1 ©aait^ y 7Bki» 
oxaa©T»«fi*»Br& x ^ic^m\tr^mi<o 
ifit, amofc»ft©TSwa*s«>**ffcofcai 
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o k . m 2 vmmm % m 2 <otsaasaf» i 

2®«SB*>6±tfSS£Bjab. SS2<W&»98^6* 

xiii, vo^Kfc^c. ±bbb. g&n&B&cx 

[0073] W3iJ>^«f*^M^B<Z>gBi-&^:«fc^ 
TSL>> & 9 tc*»c:4itfc«rM <:M i atttitt" u 7S&*£ 

ttl**. B14>BBtt'<U7B«>±KB KOKfi 

an««Abm *d»**b9*9«:, ±»«a. 
?»tcfei*T. .urns. BwuiBRptti&jMMtB 

[ 0 0 7 4] 4»4 <^Bf*ffitt»B«*ti6 

Ktf K U ^ >««€r®.«T* C £ K J: OH 1 © h ? >S> 
A*R0B2t> h 5 >VZ »<;«jar«» 1 <9XS£. 
B 1 05 h 9 * SO'^SO I- 5 > t>A * «rg 
<ttt»[>±tC!ir«»l»e«:B.'lW , 4»2©xai. J5H 
taHMcc, Bl®h7>^;i*&Pg24>l»?>t>A* 

e>& v- k i- -/ i*nensawcc» 
SRcMcsoiukMfrcBBtt't i ) 7m*2tt& i ®« 

SB*«.lW 4S4WXfii, Bl®BBR*B14>ri 
> 5? * F 7" 7 215: B 2 © s > * * h 3T ? 9 1 Z fx «C n 

*»«**»5©ISt. Bfltt&B®±ccBB®Ttf 
fl&e±BSVMfl*B9 £4<c*flMDttR*MKB l 
«6»tt^y7B*«JlW4»60IBt, BIOBB 
tt/<'J7B0±ton<D«BB*£aLfea, BB10 
maii&Ro'H i cnetftfe" <jrBKi«i/rartM>T«s 

«Bffl*&*9fc¥Sft**S7©X»i. BtBi/fe 
BBeTtmBtSavafklsAiB l ®»»BRtf» 1 
0>B«fi'<U7B4>±G>£BtC> ftBKftA!»*a&B 
2©«M&«fiW*B8©X«i. tt«<DT^*Stc 
J:0««*n4^o? jr^«:*jl»r. £2fl>«BBtc*» 
^*2©3>^^h^ ^4««S tlfcTttBfi©± 



13) $892003-8 67 7 1 

24 

«tt£*»*r*B9©xfi±, mzmtut®±&v 

20«SB*£4H'&B1 OOXgfc. 7P?»«Stt 

j: 9 km 2 <j>®nm , m z <m®B£j*& i <ote»Ute 
y-f*c<tiCcf:0, *a***B5J:9ccB 
20BBB*6-bMff£XMlU B2<MWfl»&B 
SteW3£i£ifcU BieBBB*6tfB4>TtfBSR 

10 fift#tttfttt£Bl'. fioWKWMIttMijrBiyp 

«Mt^M 7B«:»fliW&B 1 2^>XfIi-5:ii^'CC^o 
[ 0 0 7 5 ] *4«>^f*E«eSB«>i61**«: ** 
4. BiiiaB3©*«ftl21s:SS<0»a^^^^fi^ 

Ktoot\ g££^£tt£B24>££Rcc*»tf«B2 

m=fr?htc$>. B2<MBBtt/f>J7B«aiDBeBV« 
C<L^t<, ±M«ficcB2©l-9>^X^6l|l2«>3 

*<Dtt», -W»«S*B5fl!2<Mfi»14. , < l J 7B^»f 

[ 0 0 7 6] *^tC<S43H5<?>^(*IBffl^©lS3i 

SAT^BIOXS^, h^>^>«:dCr**l*«S 
30 €S>±(CBBttBB«r^.«tr4B2^>XS^, BHWiB 
<D±.tC&5k<Oim£tfi<# 1 CM6SM4^U 7S€:^flST 
ZO>Xmt . @feTO»«SO'B 1 CDtttttt" 7S 

^ > * * h 7 ^ jr*«flW4B4 ©XBi , B 1 cc-JffiJ* 
S^'JraoOiK:, 4cX©ttk«tt<««BMij7B«r 
^t^S 1 4MS*M«:e.«tr 4B 5 OXB ^ % m\ ©«S 

&C itCJ: 0 . B ! (MBBtt^U 7B©±K 
M 1 c»SB^6aAOT0BS«»ti»'4B6C[>XB 
40 it. tlftOT»BB€>±«:atrBl©ttt»tt^V7Bfl!> 
_bK3! 1 CD«BB««ALfcB. ^ 1 vmmtftL* 

g<L. SttOfettBO a mBBO±«Str¥Bft;bfcB 
1©«»B©±©*Bk:. ABB(ktt»&«r6B2«H& 
»W^^4S8(OXfIi t B2©BBBO±KB2 
0>*««*«*1-&B9©XBt, »S0>T^*accj: 

2 ©&tttt£C5B 1 (MHMt^» - ^WhCtVL 
J:0. ya^y^li^J:^^2^«II^^±SIl^S 
50 «S«U B2osnBB^6«BBBB«Bao. Bl 
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1 4Xfit*tt''< y rsi 7-d ? r#r « J: * 

[ 0 0 7 7] 3* 5 a)^f*8etft^S«'s*g*ft^ ^ * 

«aH4.' < y tsk 2 > * * h 7 ^ &. tfc < 

X. li»Of^«S*©fiftLfc», »sfct,fcfBSc!>T«» 

§B*^tfM i 'jrsoifcs i ©tessat*: 

*»*c % ±tta&. «stt««aicyai&««w<:sc' 

ttestc » s *w ss<c«i*tc-e nen v - 

Stf K U ^ XMtfMXf 4 c t cc J: DM i s> h 9 
X * S CXM 2 © h 5 > *JX * tAMX? £M 1 <DXfI£ % 
M 1 © h ? >*Z*&U%t 2fl> h 5 > 5>A * <;Str*« 

y rate, v - xffi«x« k i* ^ >^«<h *n€t«a 

»*h^y*BfljW&f|l4©XSt. BIMMItt" 
y 7«fl>±«c. *Xfl>4t«!«A<WH4My rSfcStr 
M 1 ©W«B«:».«W4* &«>xa<!: . 3 1 

tic £ o , mi 'J ra<DJ:fc:M l qvbM* 

&tf»©TB«fi&«.'i«'4B6a>Xfi±, W»©T* 
Sfi®±*S&B 1 CMMtt/f y tb©±<cb 1 MB 
ate&tti'fcfft. &M 1 OBBBtctt Lr WK>TBS 
S*»ffi?4<fcS£¥*fcT4B7©X8±, Sttil/fc 

M8 ©IB4 . firfe(0T5P*S^ J: 0 m$i*n* ? 
»A(C«l'r. B20$eBBlC*>tt4£24>3:/*» h 
7 ^ ftfcT^*aiO±ffl!jSllf>*^*'r *M9 

<DXfl±, B2©»»B©Jb&tfB2©a>** 
yt»«SnfcT»SS©±tCS 2 4 
Bl0ti>Xff&. 9 (CB20WBB. 

mzmmanxm i >** -~ > fr a c <t 

KcfcO, 7a?*6B9£*KB2®«sa*6JbBS 



L4) £832003-867 7 ! 

26 

SttttitU B24>«BB*>fcgBttaB*SaU M 

*&mB&&i&t&m 1 1 ©xe<t. ? 

r. ±B«S. ^BtfifiMSCXei^lHtB^Bi^, Ja 

i W6»tt^y risi^-p ? *©w*r»r *a ^ 
tc. 4»a>i^«i!ft<S2©n^<yrfl«s^ 

Ml 24>X8&£tt&'Or>«. 
[ 0 0 7 9] * 6©««H*82ttftS©i«&«ft J: 4 i . 

V<. ±^S^M2<Dh7>S>A^d^M2©3>^ 

ttS. ±^S^«^M2©*«ii/<yrJatc*}'r4^ 

20 [ 0 0 80] $ 3XliM5 cc^«(*:l2l£^S(0§Se*S 
(CH^T, Ml OCDXft^. Mia>«»e^^-^> 

ycc'istc, m i cMfitm^ y racc*t ur» i <oman 
t m-$mv>;< * > ^ifr j }xn&&tfc t^vaf 

[0 08 ! ] S4XtiM6©*«#tdtS^i5<^fi*S 
tciac^r. Ml l<DXg^. Ml^)te»®^^-^> 

^cd«cc, m i cD»»tt/< y rate*} u -cm i ©sesis 

30 [ 0 0 8 2] 

[SB©**®]!?*] <^ i cE^dwa) «MR«i i 

[ 0 0 8 3 ] [3 1 ( a > »*ft«a>9 1 ©**ftBS«ff 

[0084] 01 (a> i<:^f J:^(c. Ml0>^tel« 
(Cft«««iH8ttttB». PH. 1*1/ y n > <S i ) 
fjr^4^»S«l 1 tc^snfcMO S F E T^6^6 

40 o«K^anttiHti 3©±tc-b.'Uh^>^x*2 0cr 

^ > t>A ^ 2 0 i*^S#5* 1 1 <0±SWC^.«3 ft&i' 

tn-»hu>f^tt (st i > i 2KA0Eastiri: 

[0085] **Af^>^#20«, 

1 KjfrSStt*: V~ A Kb >SS«2 l<h, 4^5f*SS 

1 I <E* *4^£ia±£y- hff6»§S2 2 «r/rU'C^ 

[0086] S*K*3 0«fc tt«H^6JRXfi!BS 
50 Afc. TMfl3l v £3aS*e3 2fcO'±ara63 3 
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[0 08 7] Tg|i^S3 1«, mi <b> K*rf<fc^ 
K. «)*#4 0 nm- i 0 0 n m*S<Wtfc**>TA 
<7 i A ! N> BHRSW*SW>tt»* 

w?< in i (WMttM ij ra 3 i a , mm»s 0 n ro- I 

OOnmlMKW ( ! r ) MtQHMttK 

«HKa2Mrait^U7l|3 l l>. HHU>5 0nin^ 
! OOnmeSEc^Bffc'f L's^a < I rO, ) &*=>ft 

«BJl^ft*BKB3©««i^'J7S3 i c . sty 

£*# 5 0 n m - i 0 0 «i arfS&G>a& < P t > »6«r 

1 0 0 8 8] «£««HR3 2 tt, JR£#5 0 n 1 5 

>$r;^^7 r K^hD>^^At\A-7^ <S r B i j(T 
a...Nb.)jO. ) <fflL. xltO«iSl)M« 
« . ±^Sft 3 3 5 0 n in - 1 0 0 n m fift<D 

B£frS>ft&. 

[0089101 (a) fcSW Jr^K. 4mMSKl 1 
±fctt % frb*h5>2***2 0*B5J:*iC. FRI* 

«Sti, ftBHlH*tti3&l*. TWWft&y-aKu 

fl#««^3 0fl>T»«*3 1 &tt9Uft(Ctt*£ft 

1 0 0 9 0 ] TttBff 3 1 cpfra&tfmttitM 1 3± 
(Cte(**T»*ft3 10M#0HJgi*. Mifl^5 
n m - 1 0 0 n m«*<DKf br .'U * ~ *a ( A 1 , O, > 

[009 iicct?, r*ra«3 ua*a&mzmfo 

oatt, Sfifc»ll 3 2 Stf ±«SB 3 3 4>£&ffi«ffl 
4>SOTi-& J: 0 4>^S < . T , £Bifti»tt3 2St>' 
±»«S3 3®fltttfirr«ISft3 1 ®BfM*6B« 
lHt/Ct<6. 

[ 0 0 9 2 ] T SUSS 3 1 Kfett&flAra^Stttft 
©32 OSS m Utf 9fl>Tfl4>Mtt* . MtV 'J s > 
(S iOj)3Ut«^U3> <S hNJ *>&ft**Si& 

[0093] Sa*ttttt 1 6 tt. Ei«IMtr «T* 
^S3 lRI±t:«9intctttlO, «e*BUTlVM3 

[ 0 0 9 4 1 ft J*, gSte»li3 2 . ±ttSS3 3SO' 

mi bit, mm&3 3W&Bm*#3 2%tmtt 

[0095] J:£pa&3 3 flkbfflattf K5*±SWB3 
3 . «af6»»3 2SO'8ii«6»» 1 6<&S«Iil*, 



15) 4HB2003-8 677 1 

28 

mttBStfS n 1 0 On ingg#BftT>l< s 
ft 0 kmoMft*:® <&2<OW*&><*)7m\ 7 

1 7£, T&SS3 l^XM^ffilS. ?ftfc*«&;*t& 
(IH 1 6OTSW»0«iCr««tt/< >JTB 1 5©±ffl 

♦iRt>n*o *fc % ±M&3 3 % 3£$e»@3 2RU 

10 tflfttt'OJ 7S 1 5 4*»<Dtttt<:n<»2«>ttlMiM 

[0096] ttfe. C CM, ST 1 COWHKtt^oJ 7/2 1 
5 SCW 2 CEMNttM U 7S 1 7 I*. «fiX?3 ow 
(MB* «*«V-*Kl^:*tlM2 l^fl>a>ii^h 

[ 0 0 9 7 ] UT, NE0 £ 5 KUWtattfcSS*** 

[0098] B2 (a) ^B2 (e) 5,0133 (a) , 

@3 < i) > itzsmom i o«ii«aij:ff««v{iefc 

20 ia«)lliK«£OX1SJIiOlira 

[0 09 9] Sf, @2 <a> ccinT^^u:, t"j3> 

-mS2 3t«rtU «6cc* f -hWMl2 2R^^ 
- h «S 2 3 «HHB±KU- Y K * * - >t,ii6j*a2 4 

ax«Tft-?t:. v-^ Ki"t >w*2 1 *ear*. 

CC'C, K^^--'Uafi»li2 4 : &^f ^bH^*>T 
f6ttaA*^^4, y-^Fu^>flW2 l*LDD 

•C** 0 CVDttlCJiO, l± 

Bft^M3>^6ft&jana«*iai 3**«f 

r. Hli/fcMIHUIl 3©±B«<l«lll«WJll 
(CMP) its*»^T¥«ftY*. »*tr, »Jvy^ 

7<aiao'K7^x ;*>^iCj:D. Sfe1iffe»«l3 
0C4cJW&»ir^ h 2 0 ©V K ^ 

2 l©-*iC3»>l'*-iW:*h<n*<K/. cv 
DttK J: *J , 3? > X«# U m 2 >*>6ft*« 

(t^»t^¥F^«ift^-C. BH(HIH13±0«IM 

[ 0 1 0 0 ] WM)3>* ^ h ^ y 1 4 ^^t^ 
BHttttttl3±cc. HiltfA/<?»V>yaKJ:q. 
H*RCX*3R©lt»«:tt< ait?- ^ > 7 ^ i-J 
ft*sp i o»BttM « rs. BSOftttft&ttC ^ 'J 
^> ft ^sr 2 oc-^ti^ < 'J r b . B«©tt»«: W < - 
so »b^»JVOA*6ft*B3«!Witt^yrB. a»a 
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*«. tftl'TT. L»V^7i^^a?^« 
KcfcO, T«ra«B.«RKttl*ra>** Y7z>?\ 4 

*6ft6«M>TttS&3 1 
^*SXliCVDS*<lJ:0. aa««ai 3±KTtfS 
S3 1 4>±BSCHKfl*a9 J: aa#5 n ra- ! 

0 0 nmSdEOKffcrjU 5 ^-OJUiPhrx 0 BJBK *X 

c-c. aicMfitmMijriRismamLcc, Bflfts 
Hft-cfewu h ft ^ i m i WMtt' < y r » i s * 

i*. ih*r, pu^^y^^v <siH, > fcusu-r 

*3R*«tJHaax i ®CVD«tt:J:*?, Bictf&fl 
tt/<iJTJIl 5*B4J:*fc, g®#40 0nf»-6 0 

[0 10 1] 02 (b> centric. CMP* 

&mvx % saatfittBi esraicnaHMi^'jrja 

1 &K&i/T&rassS3 i*&ffl?£S'C¥tt(br6 

CfcKJ:*), ST««S3 l<DBH£fii&»ffiffBl 6 
tc£9iS&i&ft. St^r TBS&3 10>±BB&i&» 

1 6 st* k i «mw4m « m 1 5 (osma 4 » 

[0 10 2] SMC, 02(c) KtSTJ^IC, fftt&ja 
9ff£ (MODS) , flttfiBfl^fflJta& (MOC 

v ds) x««^ ? * y > j: o . » 1 mmM" 

y 7B 1 5 , Btt«««IB 1 6acXT8|K*3 1 ©±tc 
^ifiitebfc -7*C . 11^5 0 n in— 1 5 0 n mStt4>b: 

Xha>*$AtrA^* (SrB i ,(Ta,. t N b»)tO 

» > *6&&«a«ftBBBB3 2A«iiuir *« t*t< 

■C. *'<? J: 0. sfittliK^A«3 2A 

OXfcKJSBtf 5 0 n in - 1 0 0 n m@«4>&&* >*> tth 
J4«fi»J9JtB3 3A«:anr«. BK**6 5 

o*c^8 o o w cs*fl>H*«a«r-i»«H*iTa ->t\ 

(oiosiftce, 03 ca) tc*MM:^cc t ijvy^ 
7f£ccj:«). ±tfa&»tfB3 3ACE>±ccu£>xi»'< 

iU'C, ±««&S.OA3 3A, SBtKH9 
JEOM3 2 AStfBi&aBiea 1 6 KWorJIK VyJ 
x ±«SS«rtB3 3A*>6±B 

eS3 3«&at/. Sfi««|§^.'i8§ai3 2A^*)«affi 
tM 3 2 ChKJ:*), 1^**1 
4&B^€C£tt3n*TI*PS$3 1 ££a«»B3 2 
4±g|«tt3 3 i^fett*«flX*3 0«WJ«Sft&. 
t 0 1 0 4 3 CCTIi, 1 (DMHtt^y 7® 1 

■9-*<><*-^>ja*tTftfet\ ffliA*«teie©x^ 



L5) WH2 003-867 7 1 

30 

[0 1 05] 03 (b) KaHM^cc. CVDft 
££KJ: ♦) , 9 1 0»»tt^<y 7® 1 5<D± 

tc. Jt^S3 z<D±mzwm. stfu:«s«wi3 
a)iUfe*M<*2«)(aiNk^yrai 7*.«ar-5o c 

ftfcAO, *2attatt/<'J7Bl 7k*, T^*®3 1 

fflB^tctol'-CS! 1 <MNItt'<y 7S 1 5«>±B£MBB 

[0106] ^*s, ^ 1 ©lfet«t^'J 7S 1 5KCW2 
miHtt^y7lRl 7tC4aW^SS^3 0^<ffl 
W. «AttV-^FU^>fWI2 !4©tea>3>5f^h 

[ o 107] u±h« ufc« tc, s i (osmetc j: 

20 1 5 nmmSfr 3 0 <^TSP«S 3 1 9 
TSP«S3 1 «1ibil?*K*"y7?*6Bffc4 L»S>^ 

y 7ttw*f kr * c 4 «rFMt?*^>. 

[ 0 10 81* *>fc, 44tOtttt*n C^20tfi»!i. , < 

y 7g 1 7 o ±<t«:B«acx*sf©a:ft& 

Ift < 9 1 «MMitt '<y7*154tM-*C4Ki*oaBB 
ft < fc«>. «a«0H 3 2 *«fi£?*£jBKf Ww» 

30 [0 1 0 9 3 UT, « 1 0«tk«8«:ft&4£«t»BSittt 

[ 0 1 1 0 3 *r, 2 >^r >? Y 7 ? 7 1 4 4TSME83 
1 > dr » HSRflEWattSi^-r. 
[0111] B4tt»W20. 3 era < 8 ^ ^ 

1 ©*jfcB»4aS^40»J*tt*t?**, @4 

2 > ^ ^ h 16iS^4 5 Q - 7 0 0 0 QK* <\tt> 
40 ^c^Ct^o Ctili, 8t$fflcca&T3iSS 1 1 0fl>B 

y 7 1 te*»«i»kftr*&z»ffc-f y 
j: n as s nr b»^< y 7tt*s*f k u xl$i>. 

b#^. BS^rsp^Si l o«)rt»*a£ftor=i>*> 
l^^-?yi0 7C*B)»BMtr*fc»'C*4. ^ 

io«ikas^K^««i*ettttBCD«^(ctt. 

Hrt'Ca > * ^ Mg^2 5 Q - 3 5 Qa>eH(C*0 % 
IttlBffi&bXJbS < jaoC-(Di6jnfii^2 5 Q^4 0 

Q&i&m\tem&v&x*.*z>c t#fw>&* 

50 [0112] sr 1 cD«te^SBc«*^«f*i2ttS 
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n 

to 1 1 3] m\mmmx*>~>x. $a£*3otc# 

es*3 o©*ft*-n©siS»s < 2 p r > ***t>o 
tv* 0 ■5fOftrj:4fc. Bi©&tt£ftccft4«B 
s?30ii, **r^-A«H&!Ta->r«>, **3$s 
»tt#&£/*,<s«ibi*r. *stc j: &B7c4M^HettJh 
rfira*4c coj^k. ^la^te^* 

[0 114] <Bl©^«ft©£&ffl> @6 (a> - 

iV©Bi''-B3&Bfte«<?T. TSw«±*©«ffl 

1 ©BBtt'OJ 7B©aS££©Rffl#fiS£7nb 

rv»*. ccc. [ale <a>-r2i6 (c)tcfeir^c, @ 

^tflretKJ:*) aa« * Wit & * 
[ 0 1 1 5 ] Sr. B6 < a ) ©ff 1 9SE«cc«r J: ^ 
CC. Bl©M»tt"!l7B 1 5Kfctf*T»SS3 1© 

6=Bffc«t ■j5>*A*ME*B3©BBtt«U7B3 i 

c ©fla«a 5 «fc ^ cwrnitAi*. 

[ o 1 1 e ] ste, c©«s©&i&*tttttt ! 6©±b 

©53 (i, 06 (a) ©Bi£^«K*rJ:^:. »i 
©te»t£MiJ7B!5©±«£E-'CiJ:<, Sfc. 0 
6(b) CDS2S»«K*tJ:^. TBBS3 1©« 
SB 3 1 d©±ffi£r3]--C4>J:<, Sfc % B6<c>© 
B3g£rtK*rJ:9(C. Bl©BBtt'<VrBl5© 

±H*»)feiS<ac*j: J >«:«i!i8n , ci»r«»j:i» # 

[0 1 ! 7 ] <B2©£tt»B) «T. *#»!©* 2© 

jW«M«coi»t:Bffl*#iiSote^6Swr*. 

[0118] B7t**»W«*2©*iWB«Ciift4*« 

xncvm-ammtte c tic* t)Bn*mr«. 

[0 119] B7fc«r«fcS«c, B2©£ffci&&£*Jl' 

r«. mzwte&&><>)7m\ 7*Braetufti 3©± 

CCMlCSJttStirttQ. Bl©BBtt"V7B15A 
It. y- F ^fSjtcBr^T agfiSt-f 3 0 ffi±<D®X$ 

[ 0 1 2 0 ] B8 < a ) RUB 8 ( b ) tia2©Xft& 
[0121] CCVltm 1 ©JUM&0MBA©** 

sawr*. 

[ o 1 2 2 ] m i ©£B»sic*5i*-ctt, a 3 < a > *c 

«TJ:^*c. «BX?3 0*&!gr«ttttttfta3 2. 
±S[iS«3 3BtCTFMB3 1 *fflaiMrai&*«MS 



Tj 4M32003-8877 1 

3? 

cc. Bi©»»tt^y7Bl5KiWAJ<*--->y* 

[0 1 23 3 -*, B7R0B8 <a>tcsrJ:$<c, 
»2c*iii«8«:ff**wittatt^«:*ii*r«. ±B 
«B3 3KC?«HroMtite2«*'<*-->yr«x? 
*>«:glCfc<r>t\ ±»«S3 3tH»-fl)^^^*ffl 

1 ©&»&•' < 'J 7ffl 1 5 K*l 1/ TX ? ? > y* trtt X 

m\<Dmtft>* i )r®ibA£?&. cot*, mtf 

io M 3 >Xli«< k f y 2 >^ 6 l 6 tcM 

WlftMij 78 1 5 A tc*jr*x y f > yic t*. 

[0 124] 3WC % 08 <b) ccftrj:*cc, €©KX 

©fi£S8lglCfct»r, B2©«*H4-'< , J7ffll7tt m T 
S6«&3 lflWM*^-?^. fij&iMBBttl 6©T«HC 
OBr«» 1 ©MfMt'<'J 7S 1 5©ffiB£ttr«J: ^ 

[0 125] &« v »2©MkSflw:^i*r<>. Sio 

ij 7B 1 5 AStf *2 CEHBBttM »J 7B 1 7 CC 
*U* £gfiS? 3 G «*«V-^KU^> 

[0 126] UJUMIi/fcA^ic, W2fl^aWBB*cj: 
ii. B!<D«tt^HldntI(C t B9KRVAX©l0k<r 
tt< W 1 CMMtt/« V 7g 1 5 A#gBX?3 0 ©T« 
^©3 l©«B*a^fc«!>. T«««3 1 *««r&a 

[0 127] 3 *B©tttt«rn<B2©M«tt>< 
»J 7B 1 7 a*£S6S*3 0 A»*BB& **©«»* 
M < B l ©«Btt' < "J TB l 5 A fc »r « C «e J: B 
fc«>. SfiK6»S!3 2 frijifiEr &&BKfk«9 

^k^ccj: oes$nr«B«-?-3 o©Baw&ttd5*ik 

r * C <b <rM±*C ^ ^ ©ttB. B 2 ©*WB»K1 

i*-ct, B4a^05tc^uciiStt*tratg©. an 

[0 1 28] Sfc, B2©MkSB». KTKlsrJ:^ 

cft©4kB*4>Bi,ri*&. 
[0129] rate*, BIMBB 1 
0 U«©«W:»)«8 WclSBtt^ l» 7S 1 5 . 1 7 * 
B*r&iS«:4ac*r, BiogkMBBccfei'-ctt. M 
2©BBBMiJ7Bl 7iBl©S6»ttMiJ7Bl 5i 

»2©*B«BK:*5t'ra. ^2©«»i±^U7Bi 7 
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*C<LCCJ:*3. «BX?3 04>±fltCUyxt<r«*~> 
oMfffSKaitfa-ct. x?*>?4iccus>xt# 

-car*,, 

[0130] <$3G>Sfc?J5!*> «T. *#M|GM&3 <Z> 

[ 0 1 3 1 ] H9 < a ) ( c ) «*#feW©S!3fl> 
^tt^tcffi^rtSttttfi-c^o-C, 09 (a> ti 
>* * ij * u r U -5: fitr * tS tM>fe MP Z> ft £ -fe ,' u * 
D ? ^a>^fflme£*^0. @9 ( D ) #09 < a ) o>l* 
b-!Xb*cc*j«*Ka»««r5ii/. 09 <c>i*09 

(a > (Oixc -lXC3»tC4($^igfffitiie£^:^i./ , Cc^o 
Sfc. cn*E>09 <a> -09 <c) (Cisi*X. 07K 

[0 1 32] 09 <a> 1 
-K»> 2 3fc£-?Tr, W*K2- (2" + 1 ) ® 

S5*&1*Jg3 2J3:0'_b^«S3 3li. %A*a ? >5 0 

3 1 £K9J:9<tiHA3tvtt*£. 
[0133] *fc, 09 <a> £O*09 (c) 

B2CE>ttllft'(U7IRl 71*. £C^RttT^2 

3#HV«1M©fMfea«DIMUUK 1 3 <t*HyC^6. 

09 <b> KItS-Tc^k, W24XUM&XU7 
■ 1 7 V2CDMtWl&RMKC. S-te.'L^cr ? J? 5 

OK*****'- hsS2 3&s»-r 

[0134] Cticcj: 0 . «ftS^3 OCftjtttTM 
S3 1 IttMNBMi 1 ©WMi^'J 7« 1 5 AK J: *J 
Bfcti*£#K. SfcTtt*&3 ! MaM&triBaMHI 
Ml 6Q{MM£S«>, *«*«>±»«S3 3©±Ba 

tf«ffl&o*fc££*»©3 2mmv>%2 omm&x « 
rBna^'c, M^a 9 »»a <ccT?**2ya 
rawing ca><ts. a2cottHttM 
•j 7S 1 7 i*. ffi&^tMM i e ©r^tc&sr i 

'J 7S 1 5 A£i**©S8i5'Cttt/rc>* Q 
[0135] <e©±, 09 (a > £tf09 < c > Km? 

r. ±3p^S3 3a%«©t^S3 io^Wi»rn 

ri> 1 -3iSaW(c««8tl* J: ^KKD^3 2a=&S 
W. C«wran»3 2 a cc±EPi«3 3C— «/j^»sn 
ZCttC* OAWBS^ ^3 3 a^B.«d n-Ci»6. 
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3 1t±imiMMfllB3lA&t/-C*Q. Cticcj: 
♦3. *jitt?:^*»2 0e7~AKi'<f >W*2 i*> 

fcrJI/** h:/??! 4. ±«SSitMeSS3 1 AS 
P±#SS7? ^3 3 a *ftbr±»!IS3 3Ki?f£S> 

[0 1 3 6 ] CCJ^fc. «&X?-3 0OTtHfi3 1 
i3^n^y01©3>^Jr^^) 14* 

ftisx&smci^snzizfrt vsvzt mio>Y 

v > *J*a» $ ) 20 1 \tm 0 , ±£Btt&&|fcjBM 3 1 
10 A««ft3R*3 0«:|»rtl/ai*. ±g6*S«ifS 
E*fii3 1 Ata>»> <S!2<»:2 * h 7 

1 4«r^0TT@5W(C»i^$n^-b^h^>S>A 
* (S2C)h7>:>X^) 201*, 
±«*QiWW*Sft*. 

[0137] c©J:*cc. »3©*tt»»Ki*$c»t:tt, 
■fe* h y >*S* $2 0 * A Lr±^S® 3 3 tCgjf^^E 
*W!ttlr*Ct#Xtit>1t#> % ±««tS3 30>±iB. * 
«t?*>^ 2 ©ffiWi^ »J7Sl7tc«Ur2>5f^h* 

< ft 6«-'C\ HQU© l^^^ h ©7 ? ^> ^ 

^ 3 o as*^ 3 h $ ft* c t & ft < a ^©r-. £S3& 

[0138] a*), I30ttHKtt>tlt »2© 
IMtt^U 7S 1 7^2rp©-b.«U^D y 5^ 5 0 ^S^t* 

30 [0 139] *^c, ±.®mm3 3t*kA>t?>VZ$2 

3 1 A*^&S«&<Htta< . ±»«S7*^^3 3 a 

l**. -b.'U^a 9 »5 0^S*n^>T^r©gS^3 
0^B-©^g=&Wf *Ci*&, TSP^S3 1 <LPn- 
«&©±«SfiiMUISS3 1 At/vas***^ 7 

[oi40] or, waac^^tc^ttsnfcsasRT-s 

40 Kio^^rHBS^JRi/ft^^awf 

[ 0 1 4 1 ] 0 1 0 < a ) -010 ( c ) £t>'0 1 1 
< a ) , 0 1 1 < b > lt#9&i<0»3 ce^H«SS(C(»4 
¥®m£fc£M(rM&i>3LX'h ~? X . 09 (a)©ixc 
- ixc »tc btf «X«K>KB9<iilK « U f C >Z> . 

[oi4 2]*r, s/y3>^6ft**»*»Bi i± 
tc 09 (b> icThutcy-tmm22 > y-h^g 

2 3RCW4 F'>*-JWft«(l2 4*»RBKUB*0 1 
Hfc^-C, *«f*5ffil lmi?- h«S2 3©PI« 
*©fWdiCV-^KU-{>WR2 l*».*r&CiiCj: 
50 0. tt»0>«b^h5p>l>^5r2 0*»«T&. 
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[0143] -Xlc* m\0 < a > tc** J: -MC. C V D 
*2 0£Stf£ffiK:bA:VC, ffUL(*BPSG9®Bffc 

2O0y-AFI"f >VW2 l«D-*«:a»> h*- 

ju**nenfi«u cvd&cjd. *>?*?*>x 
'J y a>&>&& &«f*tt&&:i >^ ^ h^- .utc 
3^Sft* J: t*t*r. ttn^fcVfittcc 

*H/-Cx* ^ftXttCMPSfc Jr-jrSHWUS 

^^yi4ei»fl)rr«. awe, MLfca>»»i»7 

•J > ^Stc J: 0 . HSa^**©ttft *tt <• S( t * £ > 
r*s^9**6tt«*i<MM&<yra3 l a, K 
Xottttftift < <pj v ■> a** & & 6 * g s>«stt; < y r 

B. BfiKOtttt«ft<^Hft^ y *->*Aifc&&aS3«> 

amtt'<y ra. mraft^6tt««n*Kxmi/ 
fcs* m < m i cwmtt; < y r a 3 i a owrk 4 o n 

in- 1 0 0 n m&St U flffi0ttft«tfr<*2CD«S 

tt;<yra3 i b£cx32e>««tt<"yra3 i t>, & 

CX«c»«a<?>MI»tt*n-e r ti5 0 n 1 0 0 !i mat 

tu-ci**, yvy97*fflR»K9.fx** 

lIMWi^^tt *li*»fl>T»«ft3 1 *»flW6. 

*£. X'<?*£5U*CVDtttcj:«). BBH&Httl34> 

2 0 a in - 2 0 0 n m«*©BHkr * $ - 0 0 

BS&tx*jtottft«:tt< » i axwttt" y rm 1 5 * 
aMr c c c si 1 ce> wttt ^ < y 7a 1 5 vmm 
tc. Bfrfkttflam-cjSftffitffft^t. sicMMtt" 
■J7B1 5*S«W*Bfk7.'l^x->A*««*kSti* 

*»**toiHHaTOCVDa«: € ti3 fc Bioc-uea 

tt;<yrBl & «BE^J:9(C % en^4 0 0nm-6 0 
0 n am&Offlti' y a > 3?.(iSffc^ y a 
i^tKiftlStiHftfft. 

[0144] at(c, @ l 0 (I) ) tent* *1C. CMP 
8iii5t3feiji§Sl6S^l(03»»14^yT 

Cia^, ST»SS3 14>JiS£J£i&a«liSl 6 
cc St^t. TttSS3 1 <D±ffli*i£i6* 

tt*M ! 6&tfSS ! «MMtt'<y 7B 1 SMBtiMtto 

[0 145] SSWC, Si 0 (c> tc^TJ:^^. MOD 
ft. MOCVDMRItA'Cj^yvyttCCJQ. Si© 
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tMtt'OJ 78 1 5, fi&*«Ui8l 6SonF»»S3 
l©JttC£jHtCbfc-?r. SUS^SOnin- ! 5 0nm 
aA®e***IMfr*0?'x*<f hSe^o^^^jl 
hD>*$Atf;*'7* (SrBh(Ta,. k 
Nb,) 2 Oi > 6* &dS«iiKe^H 3 2 A * $S5 

-r*. tti-r. yy <ftao'K7^x^>^s 

CC * 0 , 0 fcgfiffiai»J&.'3l3 3 £ A K *S *±ft 
ffSJMVfl*&3 1 AQ±IM9*flMnctt£T6« 
Ctl(CJ:»J, «S«»fijBeaS3 2A^BIP«3 2a^ 
10 «*8n, ^*ftfcHDtt3 2a*6±«mttlto 
«fe3 1A*Wil?«. tt^TT, A'<?*y>?ttCCj: 
♦J . «SttiM«.ttll3 £ A^±tc^D^3 2 a 
?*<*:5cc, KS*5 0 n m- 1 5 0 nmHJkeBft* 

^±«@B».<iUl3 3 A«r.«l»r ^. CtUC J: ♦) , 
raDSP3 2 alri*di«S$nti^g77 ^3 3 

^if^Ji^S3 1 A <b±S[i^ffi3 3 £^«9WlU:fftt 

$n^ 0 <-<o^. &tti»6 5 o *c -a o o 

«B»r«MHB*ffft-5t:. «SMlinBAtt3 2A<: 
[0 14 6] 3WC % HI I 1 (a ) td^TJ:^CC. S-fejU 

«:ffic^r, ±»«fte«B3 3A v «afuun$«K3 
2 a . Sj&AMaus i 6 . atrar i ©tttittM y 7a i 
5 «c*tor Hat h >y << *■ *> 9 > y*Ha r % Ltm% 

«aM3 3A^6±«SK3 3<r««U «fi»WiS 
.«SS3 2A^6«jSHe«iWI3 2«:^fi!£r*o CCC'i^, 

si ©fsattt^y ra 1 5^^-->ysnt:Jtt*» 
1 omitt^y 7s 1 SAtmhM. 

30 [0147] 5WC, gll ( I) ) tc^>r J: ^tC. CV D 

3 3 fl>±BRC«lB. «a$e»» 3 2 SCX«iWM6 
1 6©«ffl. MO'tc^ l CMftHtt^y 7S 1 5 A© 
«B«:H^J:^^ffltCt>n:-?r, §8Ji#5nm-!C 
0 ii ma*©KftT JU ^ z*+!JUlPt>tL Q4dE0itlt*lft 

<3*2©«3»tt^y7ai 7«r.e«r^o cn^«fco, 
^ 2 flc«att^ y ra 1 7 «, -t ju^d ? * 5 0 ®jbb 

r. B9 (a) i:^^. .SIlU^2(08fi»ttM 

y7Bi7tc«ur, K^icm#?zzm±*7B ? 

x>^4!Tft*. (BU C©M2^«»ttMy7B!7 

[0 l 4 8 ] »3^«9JSu:ff*»!a*Sa)-.WE« 
t OX, m 1 9XltSAU:(MMa#£^BHVC . 0 1 

! fa) iCThbtc. ±m&3 3KCf«fifaiia3 2« 
&i2>l?a if >? 5 0 C t«C/<* 9¥&Xf!tCfcl' 

so r. »iwa«tt^yrBi 5*cs*i/-ci*M5?-i>y 
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fctffcfcT, 011 <!>> t£7hUtc&lUX\ %20® 
1 7i^UTM!(D^»«i^'U7ai 5 

[0149] <*44>ftiUi$&) «T. *jHK)f|I40 

[015 0 ] B 1 2 ( a i -012(c) \£*%m>n 

&**^p ? *C^Bff£s&£;nU B 1 2 ( h ) 4*0 1 
2(a) OXllb-XnDB«cfcW4Kaii.«**U 
Hl2(c} &*B1 2 (a XDXnc-XllcEKfcW 
6KHtMMr*l>'a*&. *fc, Cft<b@i2 (a) - 
Hll 2 (c> Kfel'T, 09 <a) --09 <c> ICSW 

[0 1 5 1 ] B 1 2 ( I) > S;OT3 12(c) K**f J: ^ 
cc. S4©mfifBiitC«'5Sl^2ife»tt' , < , JrB4 5 

i*. mmim 1 3 o±k e*9aa tix h o . ffi -? 

r. 3>^^h^yi4i*Sffl«»S8l3SCJ s Sia> 
B»tt'<Urft45*Vflb'CflMKtVCl'*. 3fc 
tc. 3&3H-3 O0T3HB&3 1 &ST 1 GOT 

J*/< 'J 7H 3 l a it , B 1 0ttlltt/< 'J 7Js 4 5 ©±cc 

[ 0 1 5 2 ] C C T\ BjRSCX,icX«>itft<:IF.4< 9 1 <P 
ftBtt'<97B4 5li, »1^B3 Bfc 

cc. Bfkr*5i*A, Bik**>7*s-*A3«*B 

!fc5O*JU7*5i0A*fll*4C&3W*k<. 
Kit. a(fc^'j3> (S i iN.) 3U*B*ffcf tfa> 
<S iON) emi'6e&*UMM». BffcS/tfa>X 
l*KBf fcf U 3 I i , 2 > * * h 75 9140 
&mO a > * * h * <- JtOPftJit*. |Sffc7 iU 2 ~ $ 2* 

[0 15 3] *fe, Bl 2 (a) iCmtJu^iC. ^2<0 
BBttMUTBl 7 It, Ei>Ktttfl'*2''?4H^7a 
*»5 0*B5J:*cc**«*ra-&. £*=>tc. 012 

(b) tc^f ASK, B2CB(UJ&/<>J7J317«*. ft 
-fert^a ? 5? 5 0 CCfc W* h 2 3 ijfctt*** 

*ifc4*i*TflBttMU3£ttirri»«. c*ue£9. 

*M!*3 0«:fctt4TiM*3 Itf. S*T^*S3 1 
*Bft^CriB&#ttttKl 6009*3*. BBfltTO 
±m&3 3®±B&Cfflfiftff(C#mtUl3 2 (DIM 
ffl#»2«MittMy7B17li:j:vC, UJ'Oj* 

i*. B20>tttt&'<»J7BI7t£. 16 
<DT«cc(4»r4» 1 CMBStt'fU 7S 1 5 &tt«<MS 

BrBun»*. 

[0154] B3CEggM&3£H«(C. 

S3 zififfi$L(QT&m&z i *©i»rn^ 

%Mmtit£tiZ£'!>^ffin&3 2 a tfttt. C«BQ 
B3 2a(C±imS3 3©-^a»*ft«ct«:j:») 
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±»«S^^y3 3ai»»«*nri^. CO^, -b 
iU7-D9 »5 0®±B&Cflra*B9B2®«Mtt'tM 
7B17 4BDf4Cfc4<, fc/Uh*>t>**2 0* 
ftt/-C±B«B3 3 CIM¥«E*GM0T6C £3"C* 
ffi*>t\ BDft«>U£>XFC!>7 9»y«ffi. 7? 

»tt^»J7Jll 70>S.tt»<C». «B**3O0**C 

<* s n* c <t < ft h <ox\ sss^f 3 o oimo 

io [0 15 5] a*. ^4^ftfS(Ua^r^. B3o 
XtMBft^BttK. B2©Witt'< , J7Hl73»S2-X!) 

**:ra ^ 5? 5 o^a^m^i i*fc#. cn*cBt*>n 

r. 1 *?SLhCb Jk7 a ? * 5 0 *:£ J: 

[0 156] *fc, ±a5«fii3 3£fe^7>^;**2 
0 4; ©SSWWt It. ^ b €>±S|l^fi»te^ft 
3 1 A*rtft8*««H*ftl'. 

[0157] «T, BE©«fc^«l»*Snfc***?-a 

20 (C-7i»rBBt*lRi/ft3»S6ffH!T«. 

[ 0 1 5 8 ] 0 1 3 < a ) -a 1 3 < c ) SO'0 1 4 

( a > , m 1 4 ( b ) \t*smom 
^mmt&mvm&timxh^x. 012 (a>ox 

lie - X I! c me* tt«XBfl<DMft«*5ct/'tt* 

[ 0 1 5 9 ] * ^> »J ^ 4*»iMHg 1 1 ± 

tc. 012 <b> cC7n0^y-h«aM2 2 t 

§2 3ao'^-< 4- -^S6»ji2 4 tmmcmt 

O. Her, fWttfil l«C«5»** , -l k «fi2 30 
30 V-XKU^ >|ffi|Ji 2 1 C i 

iCj:0, WW>*AI^9>S>^*2 0*BflW'4. 
[016 0 ] El 1 3 ( a ) test J: ^cc. CV D 
jtte * 0 , ^35fiSfi ! 1 <Q±tcmSt<D± il h 7 > S> A 
^2 0^tr±fflcct>A:oC, «^#BPSO^CDB(k 
S/V3>^6ft'&BflB»Bl3<:iBB ( r«. #c>T\ 
mt/fcBBMBBl 30±B*CMPtt»(CADWB 
ffcu. CVD*X«^M9*v>ya«:j:t), 
BJ»*2 0 n m -2 0 0 n mgttO. WAItHf « 2 

40 «:K<^l^»«i. , >' , J7a4 5^5£S!r*o «i»r, 

l 3SO'S lc««»tt/<yrH4 5tc*5W4&-b.»U 
h 2 0<&V-* KU-OBB2 10>-^tC3 

>h*-^«c*»8n4«fe5K:«filT*. tti^c. its 
rBBHMtBl 3±«!»*B*B*r4Ci«:J:0, S 
50 ft:3>^^h^yi4«StrBBBWIl3(D±(C, 
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*6&«a3e«Btt'<»7B, atfa«*>&a*«« 
B£*%JERL?Ttfs&&AK*AB?*. ccr. 

BB£CX;kX®ttftftlft<a 1 CNNttMij 7B3 I a 
QM9tt4 0 ii nv- 1 0 0 n mS4t U BXftttK* 

a<»2 «»Btt * < y r a 3 1 1) aw* 2 ©ww*.- < y 

7S3 1 b> StfCCWMCDttl*tt«lien5 0 inn- 
1 0Onm«K&i''Cl'*. ifftt'T. VvlW 
CXF^^x^^>jrttcc*9, T**firaAWc*ti,r 
2 > » n 77 ^ ! 4 ^§t»J: ^ tC/^-^ > ^«t^ 
VC. T*BBnttB*6ft6fHk0TIIBff3 L*S 
A* 4. ttl'T. B*l**.'i'5>>*B!l*±*'*. *5R 

*a*OTsre©cvDfttcj:«K WKa>rmfi3 1 

£15 5 J: * ic. &)*j!>S4 0 0 nm-6 0 0 n mSgOB 

[0161] SMC, 013 < b > cc**J: ^K. CMP 
&£ffiCT\ BftHfi&B 1 6lc#t/CTMB3 \ffi 

G>S<*<tto*. 

[0162] SWC, 013 ( c > CC** J: MOD 
ft. MOCVD£KI*A<"?*'J >«fcicj:0. 
f&BHl6&tfT&aS3 l©±fc±»cfc>fcvc, 13 
W50 n in- 1 5 0 n mBjtOt:^ ?aS^p^a 
*7<f Htjfrfctt^V^H'-st-'TB* h D >f^Ab'A 

■?^6«c*«a*e»WJfiW3 2A*fljW^*, 

0 . ««ttHB».OS3 2 AfcBP»3 2 a 
*l. ^dnfcSD*3 2a*6±»«W«W«i3 
fci*r. X'<?*yi'y&ccj:D, s 
SMaBBAB 3 2 AOi^HOS3 2 a J: 
. KWS 0 n in- 1 5 0 n ma&OBfi*** to & 
±^*«BA8S3 3A*&«?*o CttfCcfcO. m« 
3 2a c»B6*gM3ivC±BtiB?9 f3 3 a#£ 
A3 ft, C G>±0SS7* ^3 3aia-? f±S|i«S» 
if^ffl*S3 1 A£±ttSfi3 3 £**mcctf|k*n 

a A*e s o 8 o o -cmLomm® 

a"ClWffl*t74 -» r , «B«a0]i*AB3 2 A £4§A 
[0163] XK, H 1 4 ( a > tc*? J: *>ic. S-b-'U 
fcffKT, ±l$«ftiS.AM3 3A, £Bttt»Bft}Att3 

2 a. a&^teaeie. stem i®aatt'<y 734 
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^s£S3 3 a^6±«ss 3 3 taau saaaBa 

AB 3 2 A*>*>«&ttBB 3 2 «r^g£r*o 
[ 0 1 6 4 ] @ 1 4 ( b > tc^-T J: ^tc. CV D 
£5ttkA'<?»£fCJ:«). BBattBl34>±fc. *n 
■MvM^d* *5 0 ^Sftfc. ±B 

^g3 3(D±fiS;0'Sllffi. «Siffti»§S3 2iac>'«ii^3fe 
J».«5l6(^JiS. ffitfKl!|ll«W»»tt^y7J14 5«HS 
HfcB^J^K^fflKfcfcvC, W*5nm^l00 
io n m tISOBf b 7 ;U S ~ * & to 0 *X«>«J* CM < 

a2cH&afi'<y7Bi7£Ai3?*. cntc^o, a 
2©w»ii^y7a 1 7i*. -feju^p o^asc 

tt;<'jrB4 5©aH±»i'*BA*ff&. (fc^. 0 

12 (a > Ul^-rj:^^. «lSOfcgS2©«$»14^ , J7 
SI ?CCttl/C. fil^»8W'*2o«)-bJU^a9^5 
0 *Str J: . K9-/*»^> VikicX 0 > 
^tfto^o IU C(0^2(93i6?i»14^ , J7ai 
f ^ / < 5? - x > lifter 1/ fefr to ^ s0K » to l *. 
20 [0165] »4(^Suiff6H&«ftaH#iN 

4<a> tc^o^c ±aaa3 3atf«Bfa«n3 2? 

r .a i MMtt^y 7^4 s ccan/ttt^** - - > f 
tif4*>r, ■ i 4 < b > ecsbfeaxgr, &2,o>fe 
fflkjojrmi 7i*fgucaiottate^y7B4 5 

[oi66] i ^a4<9iu&sacc«5^ ( ctt, 

30 (S r B i ,(Tai.«Nb t )jOi ) SrJlttfcri*, 

cn^pif=>nr. trx^^a«^D^^^ haa*w 
-rftaaMH^cftniuirs **>m&**> 

io i e 7 1 a i ^a4a>mi»icc^iT. a 

10MtMt^ l J7Bl 5. ISA, 4&td^ Kft7.'l 

(a i.o,} *fflt»fc*. cnccfuc. Bit 

{ T i A ! O) Xfc*Bfk*>>. , U7 
^Si-JA (TaA ! O) *«i*t:4>J:t'. ccc^:^tc 
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mi/, aai/fej:9K. a4©*a«a«:fifc&a 
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[0 169] *fc, ST1 ^*4©^»»Cff*Ti« 

S3 it*. »i«ssstt/<tfra3 i a<u,r. Sffc* 
*>7.'U* (T ! A i n> &m^trf>\ cntcK 

*/C. *^>7^^-5A (T i A 1 ) , Mfkgffc** 
XTiSiN), *ft»4fA (TaN) . ^fblsffc 
*> juMTa S i N) . Sfk£>**7.'U* 
(Ta A ! N> . £»'*>$uU7.'U2-£^ (T a A 

• A 1 N&c£#. Cftt><D5*0>3>Z<ti>2iZl*tt 
gf*©i&©fk£ It* ^ fcfc©*»DK*7 ^ -^^tc , 

[0170] Sfc. T&SSi3 ! t««r««2«4M 
tt;<*J7H3 1 bccti<f >Jt>0i> { I r) *J8o. B3 
<#gSt£M'»)7S3 ! cKi*> ^Bffc-f'Jf9A ( i r 

[0171] Tfcfr^ S2SCX»3cr}«Sfi^V7J3 
3 1 b, 3 lcil/t, ZKffc-PJt^i* ( S rO, ) 

u> £-gHL0^C>A <RuO, > LlPhttZfcmWL 
r ) £-Bffc-< «JS>*A < I rO, ) t&httzmmm 

C0J:9Ccrft& a *&tt«a3 2«:ttOT*&BK<t 
3UkWMMtolttffc*t?a * fcttaBB4)Bft7~~ 

i£8*LfcB5fc#:i>* * 4®&B*Bftr* 
C £K J: -? T 3 > £ J> h BKaWblfT * C <t fcttifc-C* 

[0 17 2]**:, Bl HJMOSttSaSKfc^-C T 

&m®3 i <?M%<»tR&z&to&tt&&*mffi 1 6 

NJ g^«B#f *T$m&3 1 

fc*>. SSjfc»§S3 2 £T«S± or»* l> 
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[0174] *^(c#«4^MSItCaiu:J:«&. * 
[0175] *^Kl<S4*«*l2fS«S<0»S^tc: 

[BB0>B««tK!R] 

4. < i) > ii*Ew<&sr i e^«fiKfl»*gs*?4> 

T«SSfcm*lft8KfflB , C*4. 
[B 2 ] ( a ) - ( c ) i**^<0* 1 OftfeSHSKff 

[a 3 ] ( a > acx < i> > &*&m<Dn \ o>m^^ 
[B4] *»w©Bi<^te^»tc^^*«#i&t«^a 

20 CC4a 4 2 > * * I* 7 ? ^ i«SK-F©T«S« iOB 

Kfctf 4£SS?4>;kX7 - - A *H«t ^ S £ tf -I -? fc 
[B 6 ] { a > - ( c > «**JH!G)B 1 

m l MMccBAHMMiBBrAq . < I) > ti*2K^ 

30 <^ft*tttaxff sat 1 * o . < c ) aai3 ^Bjivc^ 

NUKHB-C^^. 

[B7] «ftBCE)B2a>«iWBtc««#fiXi 1 €dCr 
**(tttt^©»B*«t1t«»fflB'Cab&. 
[B 8 ] ( a ) Rtf < I) > tt*JH!0B2 c^UKiMu: 

i tBitf 4Xli©*6.«KBBt?* 
[B 9 ] ( a ) - ( c ) tt^jMO^ 3<MOWBccff 
&^«tMattfiB0>BB«9U. <a ) 1*>^IH2JU7 

40 < b ) ti ( a ) coixi) - ixbflUcfett hlfflBKM , 
( c > t* < a > ®xxc -ixcBKfettftftBBrM. 
[B10] ( a ) - ( c ) 3 fl!>*tt»Btc 

^S4^tt^tS^S<D3JS^^mO . 09 <a><*>ix 
c - ixeBccM*«XBB«DNMMBVA& 
[Bill < a ) RV ( b > lt«ftBOB3a>«ttBft 
UL%Z¥&{&tim-&W&Sl5&Z:*ls, m9 (a) 0> 

ixc -wca^^iieB^wRiHat 1 **. 
[si2] <a>-<o ati&mvm* wjataBMic 

50 7U^«r«.«r*-fe^oydF«r*-r^BBt 1 AD, 
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